Background: Regular exercise has been associated with improved quality of life (QoL) in patients with heart failure (HF). However, less is known on the theoretical framework, depicting how educational intervention on psychological, social, and cognitive variables affects physical activity (PA). The purpose of this study is to assess the effectiveness of a social cognitive theory-based (SCT-based) exercise intervention in patients with HF. Materials and Methods: This is a randomized controlled trial, with measurements at baseline, immediately following the intervention, and at 1, 3, and 6 months follow-up. Sixty patients who are referred to the cardiac rehabilitation (CR) unit and meet the inclusion criteria will be randomly allocated to either an intervention group or a usual-care control group. Data will be collected using various methods (i.e., questionnaires, physical tests, paraclinical tests, patients' interviews, and focus groups). The patients in the intervention group will receive eight face-to-face counseling sessions, two focus groups, and six educational sessions over a 2-month period. The intervention will include watching videos, using book and pamphlets, and sending short massage services to the participants. The primary outcome measures are PA and QoL. The secondary outcome measures will be the components of SCT, heart rate and blood pressure at rest, body mass index, left ventricular ejection fraction, exercise capacity, and maximum heart rate.
outpatient secondary prevention in patients with HF [7] and is aimed at promoting QoL, functional capacity, exercise tolerance, [8] reducing mortality, [9] and the need for frequent hospitalizations. [10] Moreover, CR has beneficial effects on systolic blood pressure and serum total cholesterol level, [11] symptoms of angina and dyspnea, weight loss, smoking, anxiety, and psychosocial well-being. [8] Major components of CR include patient education on blood lipids, hypertension, smoking cessation, diabetes, physical training, counseling on psychological and dietary aspect of life style. [7, 12] Researchers have investigated the positive effects of exercise-training in patients with HF. [12] However, we are noticing an increasing epidemic of physical inactivity among HF patients. [13] Exercise interventions can lead to increase the levels of physical activity (PA) in daily activity. [14] In this study, CR will be exploited as an exercise model.
INTRODUCTION
Chronic heart failure (CHF) is one of the most common and debilitating conditions in older patients, [1] frequently resulting from coronary artery disease or chronic hypertension. Patients commonly experience a decline in their health-related quality of life (QoL), [2] due to severe impairments in physical and social functioning, as well as associated psychological disorder [3] such as depression. [4] Major symptoms associated with heart failure (HF) are fatigue, shortness of breath at rest or during exercise, dyspenia, tachypnea, cough, diminished exercise capacity, orthopnea, paroxysmal noctural dyspnea, nocturia, weight gain, and edema. [5] These disabilities correlate well with physical, sociological, environmental, and social limitations. [6] Cardiac rehabilitation (CR) program is a part of original articlE PA is affected by factors including demographic variables and potentially malleable psychosocial variables such as self-efficacy, outcome expectations, and self-regulation. [15] Although some studies have examined exercise training in patients with HF in the CR context, they often lack a theoretical framework depicting how educational emphasis on psychological, social, and cognitive variables can affect PA.
Social cognitive theory (SCT) provides a framework that has been successfully guided behavioral intervention, especially for organizing, understanding, and increasing PA. [16] In general, SCT puts forward that personal, environmental, and behavioral factors are reciprocally prominent in determining behavior. Self-efficacy is defined as "people's judgments of their capabilities to execute given level of performance". [17] It is concerned not with the skills individual has but with the judgments of what one can do with whatever skills one possesses. [18] Self-efficacy is believed to be reinforced in individuals by the following four means: performance accomplishment, vicarious experience, verbal persuasion, and physiological arousal. [19] Outcome expectation is derived from SCT and is defined as a person's belief that a specific behavior will lead to desired outcomes, which is also related to PA. Outcome expectations from exercise are both positive (e.g., improved cardiovascular condition) and negative (e.g., fear of falls), and depend on the maintenance of the exercise habit. [20, 21] Strategies to change behavior include goal setting, problem solving, self-monitoring, being receptive to feedback, and supervised exercise have been more successful than giving or receiving advice only. [22] These components are termed self-regulation. Selfregulation may be defined as "a sequence of actions and/ or steering processes intended to attain a personal goal". [23] Self-regulation is thought to play a key role in initiating and maintaining the behavioral change such as PA. [24] Both the acceptance and maintenance of exercise habit depend on the individual's perceived support from the family, friends, and other participants in the cardiac rehab program. [25] Additionally, social support is negatively correlated with mortality due to cardiac events. [26] 
OBJECTIVES AND HYPOTHESES
Our primary objective is to determine the effectiveness of the SCT-based exercise intervention in patients with HF and whether this model would lead to improved levels. We hypothesize that the theoretically based educational intervention will significantly increase the level of PA.
Our secondary objectives are as follows: a. To examine the change in score of SCT components including exercise self-efficacy, self-regulation, outcome expectation, and perceived social support.
b. To investigate the change in QoL, depressive symptoms, and anxiety indicators, and to evaluate the change in ejection fraction, exercise capacity and PA, BMI, heart rate, and blood pressure. c. To explore the predicting role of demographic determinants and comorbidity conditions for a successful PA
MATERIALS AND METHODS

Design
This single-blind randomized control trial (RCT) will be conducted with the participants attending a specific CR program. The participants, who will be recruited from among patients with HF, are assigned to the two groups: SCT-based exercise intervention group (trial) and usual care group (control). The components of a typical usual care in the CR program are shown in Table 1 . 
Setting
Patient eligibility
Patients will be accepted into the study if they are diagnosed with HF. Inclusion criteria are: (a) aged 30 years or over, (b) having been treated medically, (c) being able to speak and read Persian, (d) having a resting left ventricular ejection fraction (LVEF) of ≤40, (e) being assessed as (NYHA) II and III by the cardiac function classification method of New York Heart Association, and (f) living with at least one family member who is willing to accompany the patient throughout the study.
Participants are excluded from the study if they meet the following criteria, as determined by the study's cardiologist: (a) presence of unstable angina pectoris, (b) participation in another aerobic exercise program more than three times a week within the past 12 months, (d) having symptoms of acute decompensated CHF, (e) having suffered from severe mental illnesses, (g) having prior orthopedic or neuromuscular conditions, preventing participation in exercise and strength/resistance training, and (f) currently being a participant in a similar study.
Before being recruited into the study, all participants are screened by a sports medicine professional to assess whether they are medically cleared for the CR.
assessments involve demographics, general information (including age, gender, medical history, and use of medications), examination, SCT construct questionnaires, and anxiety and depression questionnaires will be collected. Echocardiography will be performed by one experienced cardiologist for estimating the ejection fraction using Simpson's method, and modified Bruce protocol is used for the exercise test by a nurse practitioner. All blood pressures will also be assessed by that nurse practitioner.
Sample size
The effect size for this study has obtained from a study performed by Pozehl et al. (2010) based on 80% power with a two-tailed significance level of 0.05 and for detecting a standardized effect size (Δ = 0.47) [27] in outcome for the two groups. Thus, 30 patients per group have been estimated. Considering a dropout rate of 10% at the follow-up, we aim to recruit 60 patients for the study.
Measurements and procedures
All participants will undergo four measurements: on entry to the study (pretest), and after having gone through the 2-month intervention (posttest), and 1, 3, and 6 months after rehabilitation will be repeated for following up.
Randomization and blinding
All eligible patients referred to the Cardiac Rehabilitation Research Center will be requested to complete the informed consent form. Patients who consent to take part in the study are randomly allocated to either the intervention group or control group after the baseline measurements. Participants are randomized to either the intervention or control group, using permuted block randomization after completing the baseline questionnaires and the pretest assessments.
Assessor and sports medicine specialist will be blind to the interventions. Blinding the patients to the allocation is not possible due to the nature of the intervention.
Outcome measures
The outcomes will be assessed at baseline (prior to randomization), at the end of the intervention period, and after 1-, 3-, and 6-months follow-up [ Figure 1 ]. Baseline Primary outcome measures Physical activity Physical activity will be assessed by a translated version of validated International Physical Activity Questionnaire (IPAQ). [28] The long form of IPAQ assesses PA over the past 7 days across four domains: occupation, transportation, house/yard work, and recreation/leisure. Both continuous and categorical indicators will be assessed from IPAQ. The continuous indicator will be expressed as metabolic equivalent of the task (MET) minutes per week derived from walking and vigorous-or moderate-intensity activities in IPAQ. The categorical indicator groups the individual in the low, moderate, and high PA levels. Transportation-and recreation-based physical activities are the main outcomes of interest. Transportation activity consists of weekly minutes of walking and bicycling for transportation. Recreational activity consists of weekly minutes of walking for leisure and moderate and vigorous leisure-time activity. [29] For the IPAQ long form, most of the test -retest reliability coefficients are around 0.80 across 12 countries. [30] Health-related quality of life Health-related quality of life will be evaluated by the Minnesota Living with Heart Failure questionnaire (MLHF) [31] [32] [33] and the Persian version of the generic SF-36 Health Survey Questionnaire. [34] The MLHF tool is a 21-item structured questionnaire that assesses patient's perceptions about the effects of a range of physical, emotional, and related impairments that relate to HF. We chose this instrument because it is a commonly used disease-specific HQOL questionnaire used for patients with HF. Respondents are asked to rate the degree to which each HF-related impairment prevent them from living as they desired during the previous month. HQOL impairment is evaluated using a 6-point scale ranging from 0 (no impact/not applicable [best score]) to 5 (severe impact [worst score]). The MLHFQ produces a total score (21 items, range 0-105) and physical (PDS) and emotional dimension (EDS) Lower scores indicate better HQOL; a change >5 points in the total score is considered clinically meaningful. [35] Because of the popular use of the 36-Item Short Form Health Survey (SF-36) in CR setting, we use the Persian version of this form. The instrument comprises of 36 questions, measuring eight multiitem components (subscales [2-10 items each]), including physical function, physical role, social function, social role, mental health, bodily pain, vitality, and general health perception. Responses subscale items will be transformed to a scale ranging from 0 to 100. Furthermore, physical (PCS) and mental (MCS) component summary scores (both standardized) can be calculated using a PCS and MCS scoring algorithm. In contrast to the MLHF, high scores on the SF-36 indicate better QoL. [36] Secondary outcome measures Cardiac exercise self-efficacy Cardiac Exercise Self-efficacy Scale (CESE) will be used for measuring patients' exercise self-efficacy. This instrument devised by Hickey et al., (1992) measures patients' opinion of their confidence to tolerate exercise after their cardiac event. The overall CESE scores will be calculated by mean scores of the actual values of the 16 items of each of the scales. This instrument has been found to have considerable internal consistency with an alpha coefficient of 0.9. [37] Outcome expectations for exercise Use of exercise outcome strategies will assess by two scales: (a) the Multidimensional Outcome Expectations for Exercise Scale (MOEES) [38] and (b) the Outcome Expectations for Exercise-2 Scale (OEE-2). [39] The MOEES is composed of 15 items (i.e., 6 physical, 4 social, and 5 self-evaluative outcome expectation). Some of these questions are "Exercise will improve my ability to perform daily activities", and "Exercise will provide companionship", and "Exercise will improve my psychological state". Patients will be asked to rate how strongly they agree with each of the 15 items on a 5-point scale (1 = strongly disagree, 2 = disagree, 3 = neutral, 4 = agree, and 5 = strongly agree). A total scale score will be driven by summing the score of the individual item. Possible scores for each participant will be ranged from 15 to 75. The lowest scores indicate that patients have low outcome expectancy of doing exercise and vice versa.
Another questionnaire, called outcome expectations for exercise-2 Scale (OEE-2) will be used. This is a 13-item tool with two subscales: (a) positive outcome expectation for exercise (POEE) and, (b) negative outcome expectations for exercise (NOEE). The nine items are included in the OEE are all positive benefits associated with exercise such as "gives me a sense of personal accomplishment", and "makes me more alert mentally", etc. In addition, the four items included are POEE such as "exercise places too much stress on my heart so I avoid it". To complete the OEE scale, the participant will be asked to listen to each statement and answer to any question if they strongly agree (1), agree (2), neither agree nor disagree (3), disagree (4), or strongly disagree with the stated outcomes of exercise. The scale is scored by summing the numerical ratings for each response and dividing by the number of responses. The subscales are scored separately.
Exercise self-regulation Self-regulation for exercise will be assessed with a 43-item questionnaire developed by Petosa [40] to measure the level to which self-regulation strategies are applied to lead exercise behavior adoption and adherence. Patients will rate how often they used each strategy for exercising in the past month on a scale of 1 to 5, (1 = never and 5 = very often). Participants' total self-regulation scores will be calculated by summing the scores of the individual items; the total score could range from 43 to 215, where higher scores indicate greater use of self-regulation strategies. These measurements are administered at baseline, 2-, 3-, and 6-month follow-up. The Cronbach's α is 0.96.
Social support for exercise
Sallis's Social Support Scale for Exercise Behavior will be used in this study. This scale consisting of 18 items is used to assess the social support (friend and family) in exercise behavior. The instrument has a 5-point Likert-type scale ranging from (1 = none to 5 = very often). The scale has two subscales: family support with 12 items and friend support with 5 items. The Cronbach's coefficient α for the friend and family support scale is 0.86. For the purpose of this study, the perceived social support will be emotional (steam support and confidence support) and informational support [41] received from staff and the patients' family.
Anxiety
Anxiety will be measured by means of Spielberger Anxiety Inventory, which includes the 4-point scale items using a score ranging from 0 (absence) to 3 (severe). The cutoff scores for anxiety are as follows: <20, no anxiety; 20-39, mild; 40-59, moderate; and >60, severe. The questionnaire's validity and reliability have been reported by Hazavehei. [42] Reliability and validity of the Persian version of the questionnaire was reported by Kalkhoran et al. (r = 0.97). [ 
43]
Depression
Beck's Depression Inventory (BDI) will be used to assess depression. [44] It is a structured self-report, 21-item scale used to evaluate depression more extensively in psychiatric patients and to identify depression in other patients. Each item consists of four self-evaluative items of increasing severity. The total score of BDI can range from 0 to 63, indicating no depression to a severe state of clinical depression, respectively. The following categorization is used to guide decision making in clinical and research settings: scores 0-9, normal; 10-16 mild depression; 17-20 moderate depression; 21-30 severe depression; and scores >30 indicate very severe depression. Validity and reliability study of BDI for the Persian language was done by Ghassemzadeh et al. (Cronbach's α = 0.87). [45] Heart rate and blood pressure at rest The average heart rate for 1 min will be assessed. The baseline heart rate mean will be calculated as beat/mean. In addition, all patients will complete after rehabilitation at which time resting heart rate will be reevaluated. Blood pressure (BP) measurements are performed by a standard mercury sphygmomanometer. BP is measured twice from the right arm with an appropriate-sized cuff in the sitting position after a 5-min rest by a nurse. The average of the two BP values is calculated as the baseline blood pressure. BP will be measured before and after the intervention for all participating patients.
Exercise capacity, maximum heart rate Submaximal treadmill exercise testing will be carried out under the supervision of a physician, with continuous electrocardiographic monitoring, using the Bruce protocols, according to the standard guidelines and depending on individual fitness for each patient. [46] The test will be terminated at 85% of age-appropriate target heart rate or at the request of the patient because of his/her symptoms. Blood pressure will be monitored every 3 min during the treadmill walk and at peak exertion. Heart rate will be recorded at 30, 60, 90, and 120 s into recovery. METs will be recorded for each patient as the exercise capacity.
Left ventricular ejection fraction (LVEF)
Each participant will undergo an initial resting threedimensional (3-D) echocardiogram in multiviews before the exercise program will be initiated. Another echocardiogram will be taken upon completion of the 2-month CR program. LVEF is then computed by dividing the stroke volume by the end-diastolic volume. A normal ejection fraction is considered to be 50%.
Body mass index
Body mass index or BMI is a measurement of the body composition based on an individual's weight in kilograms (kg) divided by height in meters (m 2 ).
Intervention
Theoretical framework
SCT principles are the guidelines for the educational intervention design used in this study. In the socialcognitive model of PA, self-efficacy, outcome expectation, self-regulation, social support are the determinant components. We will mainly establish the intervention model based on the principal SCT components. Patients randomized to the intervention group will receive 8 weekly face-to-face counseling (lasting, 30-45 min) over a 2-month period. Moreover, on the basis of assessment of patients' needs emerged from the two focus groups, six educational intervention sessions will be held for the intervention group, one topic per week for the first 6 weeks. Two focus groups will include patients, patients' family, and two moderator and facilitator. In general, the intervention will include following educational methods and materials: face-to-face and group sessions, focus group, video shows, book and pamphlets review, and short massage services.
In the face-to-face sessions, we will advise patients on doing exercise 3 days a week for at least 30 min, except for attendance the CR program. [47] The best and often easiest type of exercise is walking. Exercise levels will be tailored to the patient's baseline fitness, performance status, and exercise preferences, and we take into account personal facilitators and barriers to exercise for each patient. The aerobic walking has two aims in mind: (i) to increase the total level of PA and (ii) to improve patient's symptoms of HF. It is expected that most participants will engage in walking as their preferred form of exercise; however, other forms of aerobic exercise such as swimming, cycling, or running are acceptable in this study.
Participants will be given a DVD, containing a video about an energetic patient that, despite suffering from several comorbidities, continues with the aerobic exercise. This video has been awarded the best documentary at the Third Heath Media Festival. [48] The patients will also be given pamphlet on factual exercise benefits in patients with HF.
We will apply six self-regulation strategies, eliciting from a 43-item physical activity questionnaire, containing items on self-monitoring, goal setting, eliciting social support, reinforcement, time management, and relapse prevention. In the subsequent face-to-face visits, the first author will encourage participants to establish individual goals for performing regular exercise, implement self-monitoring, enlist self-incentive, and identify personal barriers, and explain social support to sustain exercise. We will ask patients to complete daily behavior checklists that address competence in self-regulation toward exercise, for example "I often had my exercise intention in mind," and "I really tried hard to exercise regularly". Furthermore, selected goals will be evaluated and reassessed. Barriers to exercise such as fear of falling will be explored during both faceto-face counseling and CR. If a patient expresses fear of exercise, the educator (first author) will explain to patients how this fear may be relieved so as not to negatively affect their exercise habit. Tailor-made feedback will be provided to each patient based on how close the patient came to the optimal level of exercise. Patients who will report doing three or more days of exercise will receive complementary feedback about health benefits and will be encouraged to maintain their level of PA. Participants who will report doing one or two days of exercise per week will be given positive feedback but will be encouraged to increase their effort to the recommended level. Participants who will report doing less than one day of exercise per week will be encouraged to increase exercise. All these strategies will be applied during the CR sessions. Completion of behavior checklists will been encouraged with raffle. In addition, patients will be given pamphlets containing written and visual information about the type of aerobic exercise they should do, how much and how hard should they push themselves. Participants will be reminded by a phone call reminder to ensure all of them will complete the program.
Intervention topics of group sessions will be included the exercise and HF topics. Table 2 reveals the topic of sessions and timeline of intervention. Educational information will be taken from the guidelines of Heart Failure Society of America and European Association for Cardiovascular Prevention and Rehabilitation (EACPR). [49, 50] A textbook of cardiovascular medicine will be used to standardize the CR program. [5] Self-efficacy influence by four main sources of information including experience, vicarious experience, verbal persuasion or similar sources of social influences and physiological and affective states. [19] These strategies can be integrated either singly or in combination, into a rehabilitation program. [50] We will ask the patients to set their own goals to perform a specific exercise, making sure their goals are attainable and safe. If patients have had success at a particular exercise skill in the past, they will probably believe that they will be successful at skills in the future. [50] We will also recommend to patients to do exercise together with a friend or a family member. The CR setting provides this situation spontaneously as delivering in a group format. In addition, we will ask patients to watch the movie at home. Patients will also be recommended to list their ability for exercising after watching the movie. We propose that the first movie character play the role of model in a participant's exercise learning acquisition. The movie is about a patient that suffers from cardiovascular disease and several cancers. The observing success of others, or vicarious experiences, can raise the patient's self-efficacy. [50] The patient continues to exercise and lives with cancers by high levels of exercise self-efficacy despite disabilities. The movie shows the patient can overcome any difficulties. Presents will be discussed about their ability according to the movies during two group discussions. Furthermore, to enhance the effect of vicarious experience, a variety of successful patients observed who participated in previous CR programs will be attended in some sessions.
Verbal persuasion will be used in two ways: congratulatory verbal encouragement by the health educator during rehabilitation, and sending short message service (SMS) throughout the CR. This part of the intervention will be continued weekly for 3 months after rehabilitation. To increase interaction with patients, they will be asked to respond to the SMS messages if they wish. The information is likely to be regarded positively by patients and may help increase their self-efficacy to achieve the rehabilitation goals. After the intervention and during the follow-up, patients will receive one text message per week to motivate them about the topics learned in the CR.
Statistical analysis
The clinical outcome variables will be analyzed by the intention-to-treat principle. Survey data will be coded and analyzed using the Statistical Package for the Social Sciences. A normal distribution will be checked using the Kolmogorov-Smirnove test. Differences based on continuous data with normal distribution will be analysed using an independent t-test and Mann -Whitney U-test for nonnormally distributed data. A paired t-test (or Wilcoxon signed-rank test) and Repeated Measure ANOVA (or ANCOVA as appropriate) (or mixed model ANOVA (or ANCOVA) will be used for before and after intervention data analysis and Bonferroni post-hoc test will be used for pairwise comparisons. Association between categorical data will be analyzed using Chi-square test. A P-value of <0.05
will be considered statistically significant and all tests will be two tailed.
DISCUSSION
There is an urgent need to identify interventions for increasing and adhering to PA in patients with HF. This article presents a study protocol with an innovative approach for educational intervention to improve patients PA and subsequently their QoL. This protocol has the potential to improve the standard care of patients with HF with a simple, accessible, and relatively inexpensive therapy that could improve signs and symptoms and help them to remain physically active for as long as possible. This new SCT-based intervention in the CR setting could lead to significant and generalized benefits, reducing sedentary lifestyle and several consequences of HF such as depression and anxiety by improving physical, emotional, and behavioral functioning and perceived social support. It is hoped that such a socio-cognitive shift in educational intervention will produce more favorable outcomes with respect to mood status, PA levels, and perception of healthrelated QoL. Overall, multiple interventions, such as watching movie, learning by reviewing informational documents, using notebooks, etc., can provide exceptionally promising and efficient tools to facilitate behavior changes in patients.
Mobile phone text massage-based interventions have been confirmed effective to broadly reach specific populations and deliver specific messages. [50] To strengthen the quality of our data collection, we plan to extend our resources by using a mixture of measuring methods. Besides the quantitative methods for the exploration of self-efficacy and other components of SCT, the study design integrates qualitative methods for the exploration of PA barriers to make them adhere to cognitive behavioral strategies by organizing focus groups.
If the intervention is found to improve PA behaviors either during the rehabilitation program or follow-up periods, future experimental work may be required to identify the most important component of SCT-based intervention in the rehabilitation setting. The result of this study will provide useful insight into the role that a SCT-based intervention program could play in improving QoL in HF patients. If successful, the intervention may be adopted in other patient population and RCT study designs.
The proposed study has a number of potential limitations. First, there is only a limited time period in which the participants can be recruited. Second, convening patients in a given day for watching movies will be difficult. Third, patients' adhering to a CR program regularly may be difficult, so a high attrition rate may be expected. Fourth, it should also be noted that a cost-effective analysis is likely to be more difficult in the CR setting where the cost per hospitalization is not available. Fifth, it is essential to tailor the prescribed exercise regimen . Although we will tailor the type of exercise intervention, dose of exercise, and length of exercise according to baseline assessment for any patient, all educational materials will be similar. Future research should be performed with respect on the cause of heart failure.
